Brain heart infusion broth and Mueller-Hinton agar containing the compound 9-chloro-9- [4-(diethylamino) phenyl]-9,10-dihydro-10-phenylacridine hydrochloride (C-390) Pseudomonas aeruginosa continues to be a major isolate in clinical laboratories and the most common glucose-nonfermenting organism encountered in clinical specimens. A number of inhibitory compounds have been incorporated into bacteriological media to aid in selecting for and identifying P. aeruginosa. One of these compounds, 9-chloro-9-[4 -(diethylamino)phenyl] -9,10 -dihydro -10 -phenylacridine hydrochloride (C-390), was reported initially by Marold et al.
Pseudomonas aeruginosa continues to be a major isolate in clinical laboratories and the most common glucose-nonfermenting organism encountered in clinical specimens. A number of inhibitory compounds have been incorporated into bacteriological media to aid in selecting for and identifying P. aeruginosa. One of these compounds, 9-chloro-9-[4 -(diethylamino)phenyl] -9,10 -dihydro -10 -phenylacridine hydrochloride (C-390), was reported initially by Marold et al. (5) and later by Araj (1) to be useful for selecting P. aeruginosa from clinical specimens when the compound was incorporated into common bacteriological media. Davis et al. (2) reported that P. aeruginosa could be identified 4 h after inoculation into brain heart infusion (BHI) broth containing C-390 if the culture was shaken. We have experienced a lack of sensitivity in the 4-h shake culture, however, and longer periods of incubation permit other organisms to multiply (unpublished data). Because of the unique characteristics of the organism, such as colony morphology, odor, and pigment production, experienced laboratorians can usually determine if the bacterium is present in a culture. Consequently, a single medium that would provide a definitive identification after a positive oxidase test would save both time and expense. We therefore initiated a study to determine whether C-390 could be incorporated into a single bacteriological medium to identify P. aeruginosa and yet avoid using either a multiple tube set of biochemicals or an automated identification system.
A series of 260 gram-negative, oxidase-positive, or glucose-nonfermenting bacteria obtained from clinical specimens were examined for the ability to grow in BHI broth containing 15 ,g of C-390 per ml (C-390-BHI) or MuellerHinton agar slants containing 30 ,ug of C-390 per ml (C-390-Mueller-Hinton agar) (Austin Biological Laboratories, Austin, Tex.). The grow on C-390-Mueller-Hinton agar. Two isolates grew on the medium but did not produce visible pigment, although the fluorescein pigment was visible under long-wave UV light. Thus, examining apparently nonpigmented isolates under UV light increased the sensitivity of the test to 98vo.
The two remaining isolates produced brown (pyomelanin) pigment. This pigment masked the production of the fluorescein pigment, both visibly and under UV light.
By the criterion of green or yellow-green pigment production on the agar, none of the Aeromonas hydrophila, A. xylosoxidans, or P. cepacia isolates would be falsely identified as P. aeruginosa (100% specificity). Increasing the concentration of C-390 to 30 ,ug/ml completely inhibited the growth of all Aeromonas hydrophila isolates on the agar, while five of seven A. xylosoxidans isolates grew but did not produce pigment during growth. Five P. cepacia isolates grew on the agar: three were nonpigmented, while two produced the brown pigment characteristic of this species. Finally, the 121 P. aeruginosa isolates were also tested on pyocyanin-fluorescein agar (Austin). This medium was reported recently as being effective for identifying P. aeruginosa by inducing pyoverdin and pyocyanin pigments (3) . However, only 82 of 121 isolates tested (68%) produced pigment on the pyocyanin-fluorescein agar (Table 3) . This result contrasts with those of the original study by Gill and Stock (3) , who reported that 94% of P. aeruginosa isolates were pigmented on the agar. Interestingly, the rate of pigmentation of P. aeruginosa on Mueller-Hinton agar reported by Gill and Stock was only 69%, compared with 97% in our study. These apparent contradictions in results are likely due to variations in components of media from different manufacturers.
The growth of various isolates of Aeromonas hydrophila and P. cepacia in the presence of C-390 is known from previous studies (1, 8) ; however, this study is the first to report the growth of A. xylosoxidans in C-390-containing medium. A. xylosoxidans exhibited a variation in growth characteristics in C-390 medium. A higher precentage of isolates grew in aerated broth medium than in statically incubated medium, and more isolates grew on the agar-based medium, although no pigment was produced. Aeromonas hydrophila isolates that initially grew in C-390-BHI broth were inhibited from growth by increasing the concentration of C-390 in the agar to 30 ,ug/ml. The only potential difficulty with the agar-based medium concerns the nonfluorescent phenazine pigment produced by some isolates of P. cepacia (2 of 15 in this study). This pigment on Mueller-Hinton agar takes on a brownish appearance and could lead to misidentification with pyomelanin-producing strains of P. aeruginosa (<2% of P. aeruginosa isolates in this study). As a result, we have limited identification of P. aeruginosa to pyoverdin and pyocyanin pigment producers (97% of the isolates).
The goal of this study was to determine if a medium could be developed that would provide for simple and specific identification of suspected P. aeruginosa isolates without the need for an automated identification system or a multiple tube set of biochemicals. The study by von Graevenitz and Zollinger-Iten (7) described the incorporation of C-390 into Mueller-Hinton agar, but the authors did not report on the incidence of pigment production. The results of our study suggest that by using the criterion of green or yellow-green pigment production during growth, C-390-Mueller-Hinton agar provides a single differential medium that is both sensitive (96%) and specific (100%) for the identification of P. aeruginosa.
